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The effectof short-livedradionuclidesinducedin soil or sea
watermighthave consider~bleeffect‘.qxm aerialmonitoringwith-
in a few days of timeaero. Also,if certainlong-livednuclidea
were produced,and if thesewere-concentratedby marinelife,then
detectablequantitieswouldbe foundin fish. Therefore,a series
of calculationswere madeto determinethe levelof inducedradio-
nuclidesin sea water.

The calculationsare basedon two assur@ions. First,it is
assumedthat the explosiontakesplace in an
Under theseconditionsthereis an expanding
whichare thermalizedrapidly.

Secondly,it is assumedthatone neutronper
forproductionof (nIf)or otherreactionsin
thoughthisassumptionmaY not be rigorously

infinitemedium.
sphereof neutrons

fissionis awiilable
the seawater. Al-
accurate$it canbe

used-asa ‘08sisfbr cal.cuiations.Skce 1.38 X 1023 fissi.one’&re
producedper KT of fissionyield,it is ass&ed thatthisnu@er
of neutronsis availablefor nuclearreactionsin seawater(or
othersubstances).Usingthisvalue,one mole of neiitronswill
be availablefrom4.22KT of fissionyield.

The curies of radioactivitydue to ~urities in seawater canbe
calcaated usingthe followingformula:

where: A. = curiesat t “ O
No= 6,02X 1023neutrons
n! M numberof atomsof impurity/ml
u-’= atomiccross seotion of element
~nr = summationof numberof atomsof each elementtimes

its crosssections(includingstableto stable
reactions)

A = decayconstant of nuclidein atoms/second
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The concentrationof zincin seawater is 7 X 10_8 gr/rfil.
Therefore,one mole of neutronswouldyield 2.12EM of Zn6~,
0.58 curiesof 2n69Mati 3.07 curiesof zn69at zerotime.
If likeZinc-6SiR distributedIn MS water at a concentration
of 1 d/ra/literto a depthof 100 nmters,thenapproximately
~ sqwm tiles wouldbe contaminatedper megatonof fission
yiQM. In thesecalculationsthe effectof resonancelevels
has not been considered.This mightincreasethe totalactivity
and the area contaminated.

Free neutronswillbe producedin the fusionreactionand there-
fore, therewill be a proportionateincreasein radionuclides
fro5 thissource. Undersome conditions other nuclidesmight
be producedfroa higherorderreactionsinvolvingprotcns,al@a
and (n, 2n) reactions. .

It is interestingto note thatcobalt-60is produced in seawater
also. The concentrationis about2/5 that of slnc-65. Therefore
it shouldbe readily foundassocia’%dwith the zinc. Sincethe
cbemist~ and radiation of thesetwo nuclidesare similar,the
cobalthas not been detected. However,e~erhaents are in pro-
gressto 8eparateand identi~ it.

Since zinc-65may be producedin copperand aincin the test
deviceby (p, n) and (n,%)reactions,it shouldbe foundin
falloutat least within the immediate area. However,we have
not foundzinc-6~in fallout,&hd Donaldsondid not i’indit in
Rongelapor,Kabellesoils,vegetationor rats. This nuclidehas
been foundby the Japanese, Donaldson and NY(3Oin fish only.
This evidencestronglypointsto the productionof zinc-65by
di~ct irradiationof sea water,but does not eliminateentirely,
the irradiationof zincand copperESta-Min the testdevice.
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